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(54) INFORMATION PROCESSOR 

(57)Abstract 

PURPOSE: To minimize a flicker by setting a ratio between a 
display period and a nondisplay period or the frequency of the dot 
clock in a liquid crystal display device to a prescribed value 
according to the kinds of an ambient light. 

CONSTITUTION: The kinds of the light is stored in a CMOS 4 by 
using an ambient setting program by a user. By a control part 2, the 
kind C of the light stored in the CMOS 4 is referred at the time of 
intializing an LCD controller 5, and the value of a table in a BIOS- 
ROM 3 is selected according to the kind, and the register in the 
LCD controller 5 is initialized by the selected value. By the LCD 
controller 5, an LCD module 40 is controlled by using the ratio 
between the set display period and the nondisplay period or the 
frequency of the dot clock. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An information processor comprising provided with a liquid crystal display: 
A memory measure which memorizes a kind of the surrounding lighting. 
A means to set it as a ratio which was level and was beforehand decided in a ratio of 
a display period to a non-display period according to a kind of lighting at least about 
vertical one side according to the contents of this memory measure. 

[Claim 2]An information processor comprising provided with a liquid crystal display 
controlled based on a dot clock: 

A memory measure which memorizes a kind of the surrounding lighting. 

A means to set frequency of said dot clock as frequency beforehand decided 

according to a kind of lighting according to the contents of this memory measure. 

[Claim 3]The information processor according to claim 1 or 2 which memorized a kind 
which established a setting means which specifies a kind of the surrounding lighting, 
and was specified by this means to said memory measure. 

[Claim 4]The information processor according to claim 1 or 2 which memorized a kind 
which formed a detection means to detect a kind of power supply frequency, and was 
detected by this means to said memory measure. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application]This invention relates to information processors, such as a 
notebook computer, and relates to the information processor which reduced 
especially the flicker of the liquid crystal display (following LCD). 
[0002] 

[Description of the Prior Art]As a display of an information processor, although there 
are a CRT display, a plasma display, LCD. etc., LCD is a display adopted to small size, 
a light weight, and the notebook computer of which low power consumption is required 
most [ since it is having a thin shape and low power consumption ] as compared with a 
display surface product. 

[0003]If the notebook computer which used LCD for such a display is used under a 
fluorescent lamp, in order for there to be a problem to which a flicker occurs and a 
display becomes hard to see and to make generating of this flicker into the minimum, 
Conventionally, the method of outputting to an LCD module from an LCD controller of 
level and adjusting the ratio of a vertical display period and non-display period was 
taken. And this regulation is performed at the time of development of a device, a fixed 
value is adopted for every device, and it had come to be unable to perform future 
regulation. 
[0004] 

[Problem(s) to be Solved by the Invention]The ratio of a display period and a 
non-display period which make a flicker the minimum. It differs by the case where it is 
used under the fluorescent lamp whose power supply frequency is 50 Hz, and the case 
where it is used under a 60-Hz fluorescent lamp, For this reason, a flicker may be 
conspicuous when the device adjusted so that a flicker might become the minimum 
under the fluorescent lamp of specific power supply frequency is used under the 
fluorescent lamp of other power supply frequency. Especially in the case of the 
notebook computer, the area whose power supply frequency is 50 Hz, and a 60-Hz 
area were used mutually in many cases, having moved, and the dissolution in question 
was desired. 
[0005] 

[Means for Solving the Problem]A memory measure which memorizes a kind of the 
surrounding lighting in an information processor with which this invention was provided 
with a liquid crystal display, According to the contents of this memory measure, he 
forms a means to set it as a ratio which was level and was beforehand decided in a 
ratio of a display period to a non-display period according to a kind of lighting at least 
about vertical one side, and is trying to solve an aforementioned problem. 



[0006]In an information processor provided with a liquid crystal display controlled 
based on a dot clock, He is trying to solve an aforementioned problem by forming a 
memory measure which memorizes a kind of the surrounding lighting, and a means to 
set frequency of said dot clock as frequency beforehand decided according to a kind 
of lighting according to the contents of this memory measure. And he establishes a 
setting means which specifies a kind of the surrounding lighting, and is trying to 
memorize a kind specified by this means to said memory measure. 
[0007]A detection means to detect a kind of power supply frequency is formed, and it 
may be made to memorize a kind detected by this means to said memory measure. 
[0008] 

[Function]ln this invention, it is set as the ratio which was level and was beforehand 
decided in the ratio of a display period to the non-display period by memorizing the 
kind of the surrounding lighting to a memory measure according to the kind of lighting 
according to this memorized kind at least about vertical one side. 

[0009]According to the kind of memorized lighting, the frequency of a dot clock is set 
as the frequency beforehand decided according to the kind of lighting. [0010] 
[Example] Drawing 1 is a block diagram showing the circuitry of the notebook 
computer which is an example of this invention. 

A keyboard for the AC adapter from which 1 changes AC power voltage into direct 
current voltage, and 1 0 to input data, and 20 are main parts of a notebook computer, 
and the main substrate 30 and LCD module 40 are stored in the main part 20 of a 
notebook computer. 

This LCD module 40 comprises LCD driver 8 which drives LCD9 and LCD9. The 
control section in which two on the main substrate 30 includes CPU and a peripheral 
circuit, the PLL oscillator in which 6 outputs the dot clock for display control, While 
VRAM and 5 7 remembers an indicative data to be read an indicative data from 
VRAM7 and sending out the indicative data to LCD driver 8 synchronizing with a dot 
clock. The LCD controller which sends a Vertical Synchronizing signal and a 
Horizontal Synchronizing signal, and controls a display, 3 is BIOS-ROM and the 
configuration program which performs setting out of a configuration or various 
environment here, and the VIDEO-BIOS program which initializes LCD controller 5 at 
the time of reset, and controls a display at large using LCD controller 5 are memorized. 
4 is CMOS which saves the preset value set up by a configuration program. 
[0011] Drawing 2 shows an example of the preset value saved CMOS4. 
Here, the clock speed B of the kinds A and CPU of video card with which the 
notebook computer is equipped, the kind C of lighting, etc. are saved. 



As for the kind of lighting, the power supply frequency of a fluorescent lamp expresses 
50 Hz or 60 Hz, and, specifically, 01 is saved with a 00 or 60-Hz fluorescent lamp by 
the fluorescent lamp whose power supply frequency is 50 Hz. 

[0012]The value of the various parameters of LCD controller 5 is memorized by the 
above-mentioned BIOS-ROM3 in the form of the table 60 which power supply 
frequency shows to drawing 3 corresponding to each (50 Hz and 60 Hz). 
[0013]The parameter group about the Horizontal Synchronizing signal expressed with 
the number of characters, the parameter group about the Vertical Synchronizing 
signal expressed with the line number, and the parameter that chooses the frequency 
of the dot clock which PLL oscillator 6 outputs are shown in the table 60. In this 
example, the value beforehand adjusted by experiment is remembered to be the total 
in the RITORESU start and the end about the Horizontal Synchronizing signal so that 
power supply frequency may become a ratio of a display period with few flickers to a 
non-display period under a fluorescent lamp (50 Hz and 60 Hz). 

[0014]And the various registers for setting said parameter are provided in LCD 
controller 5. 

[0015]Here, the relation between said parameter and a synchronized signal is 
explained with reference to drawing 5 . As for a dot clock and DSPE, in a figure, a 
display enable signal and HSYNC of DCLK are Horizontal Synchronizing signals. 
Display enable signal DSPE expresses a display period with H, and expresses the 
non-display period, i.e., a blank period, with L. Since both a level blank start and 50 Hz 
of 60 Hz of ends are 50h and Oh as shown in the table 60, the display period is being 
fixed to 80 characters of Oh to 4Fh. Therefore, by changing a level total, a non-display 
period changes along with it, and, as a result, the ratio of a horizontal display period to 
a non-display period changes. In this example, in each (50 Hz and 60 Hz), the level 
total is set up so that the ratio of a horizontal display period and non-display period 
may be set to 80 3 to 1 6 [ 80 to ]. And the level RITORESU start and the end are set 
as the optimal value within this non-display period. 
[0016]Next, operation of this example is explained. 

[001 7]First, a user sets up as follows the kind C of lighting saved CMOS4. That is, if a 
configuration program is started, since the set menu screen shown in drawing 4 will be 
displayed, the kind of lighting is inputted so that it may become the contents of 50 Hz 
or the 60-Hz request, and the depression of the key which finally directs the 
preservation to CMOS4 is carried out Then, a configuration program saves a preset 
value CMOS4. 

[0018]And if the notebook computer 20 is reset or a power supply is reclosed and 



started, the control section 2 will prepare for a display start, and will control according 
to the VIDEO-BIOS program of BIOS-ROM3 for the initialization processing of LCD 
controller 5. Namely, read first the kind C of lighting saved CMOS4, and it judges 
which [ of 00 or 01 ] is this, According to this decision result, the value of 50 Hz or 60 
Hz of the table 60 is read from BIOS-ROM3, and the various registers of LCD 
controller 5 are initialized using this read value. 

[0019]In this way, LCD controller 5 is set up so that a flicker may decrease most 
according to the kind of the surrounding lighting, sends the synchronized signal of the 
ratio of the display period and non-display period which were set up, and controls LCD 
driver 8 henceforth. 

[0020]A means to detect the power supply frequency linked to AC adapter 1 as other 
examples is formed, and how to set up the kind of lighting of CMOS4 automatically is 
explained according to this detection result 

[0021] Drawing 6 is a circuit block figure of AC adapter 1 to which the frequency 
detection circuit 13 was added, The voltage level conversion circuit where 11 
descends the input voltage from AC power supply to predetermined voltage, The 
direct-current-ized circuit which 12 changes the output alternating current voltage of 
the voltage level conversion circuit 1 1 into a direct current, and is supplied to the 
main part 20 of a notebook computer, and 17, It is the composition that input the 
output alternating current voltage d of the voltage level conversion circuit 1 1 , and are 
a waveform shaper which outputs the signal e orthopedically operated to the square 
wave, and this signal e is inputted into the counter 18. The counting-down circuit 
which 14 carries out an oscillator, and 15 carries out dividing of the oscillation output 
a of the oscillator 14, and outputs the 50-Hz signal b, and 16 are counters which count 
the signal b. 19 measures each output c and f of both the counters 16 and 18, and if it 
is in agreement and its H is inharmonious, it is a comparator which outputs the signal 
gof L. 

[0022]lf AC adapter 1 is connected to AC power supply, both the counters 1 6 and 1 8 
will be reset, the counter 16 will carry out the count start of the 50-Hz signal b, and 
the counter 18 will start the count of the signal e d, i.e., an AC signal. The comparator 
1 9 measures the outputs c and f of both counters, and it will be got blocked, and if in 
agreement, if power supply frequency is the same 50Hz as the signal b, if inharmonious 
to H, the signal g will be set to L and it will output the signal g to it. 
[0023]And if the notebook computer 20 is reset, according to the VIDEO-BIOS 
program, the signal g judges the control section 2 in H or L, and it is constituted 
according to the decision result so that the kind C of lighting of CMOS4 may be set as 



00 or 01. And it operates like the above-mentioned example after this. 
[0024]In the above-mentioned example, although the ratio of the display period and 
non-display period was horizontally adjusted according to power supply frequency, it 
may replace with horizontally, and may adjust perpendicularly and both directions may 
be changed simultaneously. 

[0025]The oscillating frequency of PLL oscillator 6 can be changed and generating of 
a flicker can also be suppressed. By changing the value of a dot clock preference 
parameter of the table 60 memorized by BIOS-ROM3, LCD controller 5 changes the 
division ratio of PLL oscillator 6. and the frequency of the dot clock DCLK is changed. 
Then, since the time concerning displaying one screen changes, the number of 
screens displayed on unit time, i.e., frame frequency, will change. 

[0026]Therefore, according to the kind of lighting, by choosing suitably the value of 
the dot clock preference parameter in the table 60, the dot clock DCLK which PLL 
oscillator 6 outputs can change, as a result, frame frequency can change, and a flicker 
can be made into the minimum. 
[0027] 

[Effect of the Invention]According to this invention, according to the kind of lighting 
around a notebook computer, it can be used in level and the state with few [ one side 
/ vertical / at least ] flickers in which the ratio of a display period to a non-display 
period is changed. 

[0028]The frequency of a dot clock is changed into the frequency beforehand decided 
according to the kind of lighting according to the kind of lighting, and it can be used in 
the state with few flickers. 

[0029]And a user can specify the kind of lighting arbitrarily by forming a means to 
specify the kind of lighting. 

[0030]A means to detect the kind of power supply frequency is formed, the ratio of a 
display period to a non-display period can be automatically changed according to the 
detection result, and a user does not have the time and effort of setting out, and can 
use it in the state with always few flickers. 
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